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HISTOLOGICAL COMPOSITION FOR LIGHT 
MICROSCOPY 

FIELD OF THE INVENTION 

This invention relates generally to histologic fixatives 
and, more particularly, to a glutaraldehyde-based fixa 
tive composition for light microscopy. 

BACKGROUND OF THE INVENTION 

Histological fixatives are used in the preparation of 
tissue specimens for microscopic examination. It is com 
mon practice to fix tissue specimens prior to subjecting 
them to sectioning and then microscopic examination. 
Chemical fixation techniques are widely utilized be 
cause they generally cause minimal damage to the cells 
of the tissue, are convenient to use, and can be em 
ployed with a wide variety of different tissue types. 

Formaldehyde has been a widely used fixative. It has 
been used as the sole or as the principal active agent in 
fixatives, as well as a component in multi-component 
fixative compositions. While formaldehyde has many 
desirable properties in these applications, unfortunately 
it tends to harden the tissue. 
A major concern with the use of formaldehyde is 

safety. Formaldehyde is considered a carcinogen and 
histopathology laboratories are subjected to federal 
regulations regarding its use. The United States Occu 
pational Safety and Health Administration (OSHA) 
requires the monitoring of employee exposure to form 
aldehyde. Additionally, the exposure limits, which were 
originally established in 1987, have been reduced con 
siderably since that time. The time-weighted average, 
or permissible exposure limit (PEL) for an 8-hour per 
iod is 0.75 ppm. An action level of 0.5 ppm and a short 
term exposure level of 2.0 ppm have also been estab 
lished. These restrictions make it increasingly difficult 
to use formaldehyde as a tissue fixative. 
As an alternative, glutaraldehyde, which is not con 

sidered a safety hazard, may be used as a histological 
fixative. Glutaraldehyde has most frequently been used 
for the fixation of specimens for electron microscopy 
and preserves ultrastructure better than any of the other 
aldehydes. However, like formaldehyde, it tends to 
overharden tissue, so fixation may not be prolonged. 
Yet, glutaraldehyde penetrates more slowly than form 
aldehyde. Since it fixes as it penetrates, penetration into 
the deeper part of the tissue is likely to be impeded, so 
tissue sections must be thin. Therefore, because of its 
overhardening and poor penetration properties, glutar 
aldehyde has not found wide acceptance as a fixative for 
light microscopy. 

Furthermore, glutaraldehyde is not recommended as 
a fixative if periodic acid-Schiff (PAS) reactions are 
performed because false-positive results are obtained. 
Finally, glutaraldehyde irreversibly blocks tissue anti 
genic determinants. 

Therefore, it would be highly desirable to develop a 
glutaraldehyde-based fixative composition for light 
microscopy in which the penetration rate is equivalent 
to or better than that of formaldehyde, so that conven 
tional tissue section thicknesses can be used. It would 
also be highly desirable to prepare a glutaraldehyde 
based fixative composition that will allow PAS reac 
tions to be performed. Furthermore, it would be highly 
desirable to develop a glutaraldehyde-based fixative 
composition that does not irreversibly block tissue anti 
genic determinants. Finally, it would be highly desir 
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2 
able to prepare a glutaraldehyde-based fixative compo 
sition that yields tinctorial detail superior to formalde 
hyde-based fixatives. 

SUMMARY OF THE INVENTION 

The present invention comprises a fixative composi 
tion including glutaraldehyde, trichloroacetic acid, a 
metallic salt and a surfactant. The resulting non-hazard 
ous glutaraldehyde-based fixative for light microscopy 
exhibits improved penetration rates and tinctorial detail; 
it allows PAS reactions to be performed; and, it does 
not irreversibly block tissue antigenic determinants. 

DETALED DESCRIPTION OF THE 
INVENTION 

The present invention is directed to a fixative compo 
sition for light microscopy. The fixative composition 
comprises an aqueous solution of glutaraldehyde, tri 
chloroacetic acid, a metallic salt and a surfactant. 
The glutaraldehyde, on an active basis, should be 

present in the fixative composition at a level in the range 
of about 0.75 to about 4% by volume of the overall 
composition, and preferably at a level of about 1% by 
volume. 
The trichloroacetic acid should be present on an 

active basis in the range of about 0.5 to about 5% by 
volume of the overall composition. Preferably, the tri 
chloracetic acid will be at a level of about 1% by vol 
ume. In the alternative, glacial acetic acid may be used 
in accordance with the present invention. If glacial 
acetic acid is used, it should be present on an active basis 
in the range of about 2 to 7% by volume of the overall 
composition, and preferably, at a level of about 1% by 
volume. 

Metallic salts from the group comprising zinc sulfate, 
copper sulfate, barium sulfate, cadmium sulfate, barium 
chloride, potassium chloride, mercuric chloride, and 
lead chloride may be used in accordance with the inven 
tion. Zinc sulfate is preferred. The zinc sulfate should be 
present on an active basis in the range of about 0.75 to 
about 2.5% by volume of the overall composition, and 
preferably, at a level of about 1% by volume. 
The surfactants which may be used in the fixative 

composition of the present invention are anionic surfac 
tants. It is preferred that non-foaming surfactants be 
used. The anionic surfactant should be present in the 
range of about 0.001 to 0.01% by volume of the overall 
composition, and preferably, at a level of about 
0.0025% by volume. 
The tissue to be examined is immersed in the fixative 

for approximately 4 to 6 hours and then removed and 
processed by an established histologic tissue processing 
schedule. Conventional tissue section thicknesses can be 
used. 
The following example is intended to be illustrative 

of the present invention and to teach one of ordinary 
skill how to make and use the fixative composition. This 
example is not intended to limit the invention or its 
protection in any way. 

EXAMPLE 

A fixative composition in accordance with the pres 
ent invention was prepared by mixing together aqueous 
solutions of the components listed below in the Table. 
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TABLE from 0.75 to about 4% by volume of the overall 
composition. 

V a s Component % by Volume 3. The fixative composition of claim 2 wherein the 
Elity 12% amount of glutaraldehyde on an active basis is about 1% 
richloroacetic Acid 1% 5 a 

Zinc Sulfate 1% by volume of the overall composition. 
Anionic Surfactant 0.0025% 4. The fixative composition of claim 1 wherein the 

Liver tissue was immersed in the fixative composition 
for approximately 4 to 6 hours, removed, and then sub 
jected to the following processing schedule: 70% etha 
noi for 2 hours; 80% ethanol for 1 hour; 2 changes of 
95% ethanol for 1 hours each; 3 changes of absolute 
ethanol for 1 hour each; 2 changes of xylene for 1 hour 
each; and 4 changes of paraffin wax having a melting 
point of about 56 to 58° C. for hour each. The tissue 
embedded in the paraffin wax was subsequently sec 
tioned at 3 microns and floated on a water bath. The 
sections were then put onto glass microscope slides and 
stained with routine hematoxylin and eosin stain. 
The above fixative composition was used to fix liver 

tissue and demonstrated an excellent penetration rate 
and tinctorial detail using a light microscope at 10X, 
20x and 40x. Also, periodic acid-Schiff (PAS) reac 
tion, which is not generally available when utilizing 
glutaraldehyde-based fixatives, was achieved. Further 
more, the fixative composition did not irreversibly 
block tissue antigenic determinants, an undesirable re 
sult generally produced by conventional glutaralde 
hyde fixatives. 
While the present invention is described above in 

connection with preferred or illustrative embodiments, 
these embodiments are not intended to be exhaustive or 
limiting of the invention. Rather, the invention is in 
tended to cover all alternatives, modifications, and 
equivalents included within its spirit and scope, as de 
fined by the appended claims. 
What is claimed is: 
1. A histological composition for preparing tissue 

samples for examination by light microscopy consisting 
essentially of an aqueous solution of glutaraldehyde, 
trichloroacetic acid, a metallic salt and an anionic sur 
factant. 

2. The fixative composition of claim 1 wherein the 
amount of glutaraldehyde on an active basis ranges 
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amount of trichloroacetic acid on an active basis ranges 
from about 0.5 to about 5% by volume of the overall 
composition. 

5. The fixative composition of claim 4 wherein the 
amount of trichloroacetic acid on an active basis is 
about 1% by volume of the overall composition. 

6. The fixative composition of claim 1 wherein the 
metallic salt is selected from the group consisting of 
zinc sulfate, copper sulfate, barium sulfate, cadmium 
sulfate, barium chloride, potassium chloride, mercuric 
chloride and lead chloride. 

7. The fixative composition of claim 6 wherein the 
metallic salt is zinc sulfate. 

8. The fixative composition of claim 7 wherein the 
amount of zinc sulfate on an active basis ranges from 
about 0.75 to about 2.5% by volume of the overall com 
position. 

9. The fixative composition of claim 8 wherein the 
amount of zinc sulfate on an active basis is about 1% by 
volume of the overall composition. 

10. The fixative composition of claim 1 wherein the 
anionic surfactant is non-foaming. 

11. The fixative composition of claim 10 wherein the 
amount of the anionic surfactant ranges from about 
0.001 to about 0.01% by volume of the overall composi 
tion. 

12. The fixative composition of claim 11 wherein the 
amount of the anionic surfactant is about 0.0025% by 
volume of the overall composition. 

13. A histological composition for preparing tissue 
samples for examination by light microscopy consisting 
essentially of: on an active basis, from about 0.75 to 4% 
by volume glutaraldehyde, from about 0.5 to 5% by 
volumetrichloroacetic acid, from about 0.75 to 2.5% by 
weight zinc sulfate and from about 0.001 to 0.01% by 
volume of a non-foaming anionic surfactant. 


